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Heat sealing iilrri comprises a resin compsn. consisting of 
95-50 v.-t.% block copcriynner of 60-95 wt. % oC styrene type 
' hycrocarbon with 5-40 v.-r. % o: conjugated diene type hydro 
-curb on SB block copclymer resin) and 5-50 wt.% low cry- 
stalline ethylene -a olefin randoiTi copolymer (EO random 
copolymer) or it compriises 10-80 cL SB block co- 
polymer resin, 5-50 oi HO random copolymer and 5- 
50 \vz,% ci a bjock copolymer of 10-50 of styrene 
type hydrocarbon and 90-50 v/t. % of conjugated diene type 
hydrocarbon (SB block copolymer elastomer). 

The film can be used to seal ri polystyrene container by 
heat sealing under a wide heat sealing condition and the 
cbtd. product has eacy openin,^ property. Strength of film 
ii- excellent. The fiin": can be Uitiir^ted to i^n other synthet 
-;c resin fiim, aluminum foi], ^etc. Pref. the SB block co- 
polymer resin has mean mcl. wt. 40, 000-3 00, 000, EO 
vandom copolyjner has density 0. £7-0. 90 and SB block co- 
;:^olymer elasroiTier has mean mol. wt. 40,000-300.000. 
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SPECIFICATION 

1 . Title of Invention: Hear-sealing Film 

2 . Claims 

1) Heat-sealing film consisting of a resin composition of which 95-50 wt% is 
a block copolymer od 60-95 wtH etyrene type hydrocarbon and 5-40 wt% conjugated 
diene type hydrocarbon, and 5-50 wt% is a random copolymer of ethylene of low 
crystallinity and c< olefin. 

2) Heat-sealing film consisting of a resin composition of which 10-80 wt% is a 
block copolymer of 60-95 wt% styrene type hydrocarbon and 5-40 wt% is conjugated 
diene type hydrocarbon, 5-50 wt% is random copolymer of low-crystalline ethylene 
and -olefin, and 5-50 wt% is a block copolymer of 10-50 wt% ethylenic hydrocarbon 
and 90-50 wt% is conjugated diene type hydrocarbon. 

3, Detailed Description of the Invention 

This invention concerns a heat-sealing film for sealing containers of resm 
compositions in which the main ingredient is a styrene type polymer, the film being 
prepared from a heat-sealable resin composition characterized by ease of unsealing. 

Preparations in which dairy products , confections and TOFU are packed into 
containers of which the main component is styrene type polymer (to be called "poly- 
styrene containers") and sealed, the so-called SEALPACS , are popular in the packaged 
food industry. They are popular because packaging is simple, handling is easy, and 
they can be frozen. The sealing film used for containers which are mainly styrene 
type polymer has been aluminum foil which has been treated with hot-melt adhesive 
or coated with solution type adhesive. This type of wrapping raised questions con- 
cerning hygiene. Another deficiency of sealing material is that, when usea for pack 
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ing TOFU, for example, unsealing is easy but there are problems concerning sealing. 

Our objective was to overcome the existing deficiencies We developed a heat- 
sealing film which combines heat-sealability and ease of unsealing. 

The product of our invention is a heat-sealing film consisting of a resin corr 
/ position of which 95-50 wt% is a block copolymer of 60-95 wt% styrene type hydro- 
carbon and 5-40 wt% conjugated diene type hydrocarbon and 5-50 wt% random copolymer 
of low-crystalline ethylene -ot olefin; on a resin composition of which 10-80 wt% 
is a block copolymer of 60-95 wt% styrene type hydrocarbon and 5-40 wt% conjugated 
diene type hydrocarbon, 5-50 wt% low-crystallinity ethylene -cK' olefin random copoly- 
mer, and 5-50 wt% block copolymer of which 10-50 wt% is styrene type hydrocarbon 
and 90-50 wt% is conjugated diene type hydrocairbon . 

The invention is now explained in further detail . 

The heat-sealing film can be used to seal polystyrene type containers, and 
is characterized by ease of unsealing. 

By "ease of unsealing" is meant that while the film is closely adherent to 
the container in the sealed condition, it can be. easily opened manually without 
damage to the lid or the container when the time comes to remove the lid. 

The resin composition used in Part 1 of this invention is a film consisting 
of a block copolymer of which 60-95 wt% is styrene type hydrocarbon and 5-40 wt% 
is conjugated diene type hydrocarbon (this will be called "SB block copolymer resin" 
and low-crystallinity ethylene -c( olefin random copolymer (to be calJed "ZO random 
copolyner") . 

The £B block copolymer resin is obtained by polw^erizing styrene type 'hydro- 
carbon such as styrene and o(-methylstyrene with conjugated diene type hydrocarbon 
such as butadiene and isoprene using an organolithium catalyst. The content of 
styrene type hydrocarbon is 50-95 wt% , and the mean molecular weight should be 40 to 
300 thousand. The reason is that an SB block copolymer containing too little styrene 
type hydrocarbon is difficult to make into a film, and when the average molecular 
weight is under 40,000 the film lacks strength and unsealing is difficult, while a 
molecular weight in excess of 300,000 again makes it difficult to obtain a film. 

The SB block copolymer used in our invention is readily available under the 
trade name of CLEARENE (our ■ product) or "K Resin" (a product of Phillips, USA. 
These have good physical properties . 

The other ingredient of the film of our invention, the EO random copolymer, 
I IS of low crystallinity . Its density should be 0.87-0.90 . The << olefin may be pro- 

pylene, butene , pentene or hexene . This olefin is random-cooolymerized with ethylene. 

An example of available EO random copolymer is TUFMER, a product of Mitsui 
Petrochemical. There are, of course, other preparations which may be used. 



-3- 



The proportion of SB block copolymer resin and EO random copolymer would 
depend on the moldability of the film, its heat-sealability and ease of unsealing . 
The proper ratio should be 50-95 wt% SM block copolymer to 50-5 wt% EO random co- 
polymer . 

When EO randon copolymer is less than 5 wt% , the conditions for sealing becorr. 
more restrictive, and when the proportion exceeds 50 wt% , the heat-seal strength is 
low and the film becomes sticky . 

For the second part of our , invention , the ingredients include not only SB 
block copolymer resin and EO random copolymer but also another block copolymer of 
which 10-50 wt% is styrene type hydrocarbon and 90-50 wt% is conjugated diene type 
hydrocarbon (this component shall be called "SB block copolymer elastomer"). 

The SB block copolymer elastomer is obtained by polymerizing a styrene type 
hydrocarbon (styrene, c<-methylstyrene ) with conjugated diene type hydrocarbon (buta- 
diene, isoprene) so that the elasromer contains 90-50 wt% of the copolymer. When 
its average molecular .weight is under 40,000, film strength is deficient and the 
wrapping does not unseal easily. When the molecular weight exceeds 300,000, it 
becomes difficult to form a film. 

The proportionality is 10-80 wt% SB block copolymer resin, 5-50 wt% EO random 
copolymer and 5-50 wt% SB block copolymer elastomer. When the amount of SB block 
copolymer resin is less than 10 wt% , there is marked blocking, and when the content 
exceeds 80 wt% , sealing conditions become more restrictive. When the amount of EO 
random copolymer is less than 5 wt% , sealing conditions become restrictive, and 
when the content exceeds 50 wt% , not only is there lack of heat-seal strength but 
there is development of stickiness. The addition of SB block copolymer elastomer 
confers some good physical properties. When the amount of elastomer is under 5 wt% , 
sealing conditions become restrictive and at more than 50 wt% , the film becomes 
sticky. 

The heat-sealing film of our invention, as described above, may be of 2 or 3 
components. The composition is easily molded by conventional techniques such as 
extrusion and inflation. The film thickness in most preparations is 10-300 microns, 
The film of our invention may be prepared to whatever desired thickness . 

In molding, the use of the usual type of additives such as foaming agent, 
coloring agent, stabilizer, lubricant and volume expander is certainly permissible. 

The heat-sealable film of cur invention is fine as material for the lid of 
polystyrene containers, but the object of this invention is polystyrene containers 
which include polystyrene, so-called impact-tolerant styrene polymers obtained by 
grafting styrene monomer to synthetic rubber, copolymers of mixed styrene with 
methyl methacrylate butadiene, s tyrene-acrylonitrile-butadiene copolymer, etc., 
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which are polymers having etyrene as their main component. These materials axe made 
into sheets and heat-molded, or by direct injection or injection-blowing. 

These polystyrene containers can be hermetically sealed by heat-sealing with 
the film of our invention. 

The usual type of heat-sealer may be used . There are no special requirements 
regarding form. Impulse sealing may also be used. 

The seaiable film of our invention_can heat-seal polystyrene containers,, and 
is characterized by ease of unsealing, a wide range of conditions of sealing and 
excellent film strength . 

The film of our invention may al6o be used in lamination with other films of 
synthetic resin, aluminum foil, etc. 

We shall now describe the effect of using the film of our invention. 

Example 

SB block copolymer resin was mixed with EO random copolymer in the propor- 
tions indicated in Table 1 . The material 
was extnjsion-molded under the conditions 
indicated below, and films of 100 .u thick- 
ness were prepared. The sealability, abi- 
lity to form films, and the. physical pro- 
perties cf the film are shown in Table 1 . 
The relation of the sealing temperature 
to stripping strength is shown in Fig. 1 . 
Sealability was based on the result ob- 
tained with HI styrol resin container. 

[Conditions for molding] 
Extruder: 40 mm, L/D = 22 
Die: 100 mm ?5 spiral die 
Block ratio : 3 ,0 
Example 

SB block copolymer resin, EO 
random copolymer and SB block copolymer 
elastomer were mixed in proportions 
indicated in Table 2, and films were made 
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Fig. 1 

as in the preceding Example. The findings concerning sealability, film forming and 
film properties are indicated in Table 2, and the relation of sealing temperature 
to stripping strength is shown in Fig. 2. 
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